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Water Pump Control System for Water Saving
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ABSTRACT

The objective of this thesis is to present the control wateerump control
system by using a current sensor for detection at the line of the water pump. When
the pump starts, the current sensor will send the signal to the Arduino Uno R3
controller, and then the Arduino Uno R3 board controtler will execute and count the
time far 20 minutes. When the time reaches 20 minutes, the Arduino Uno R3 will send
the signal to (30A) relay to stop the water pump control system in order to protect the
overload for the water pump.

The experimental result showed that the designed water pump control system
couwtd work properly as prograred and designed. The current sensor could check the
water current correctly and evaluate data of water pump processing finished in 20

minutes, as desired.
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1. Current Sensing Resistors

AmUsEnay 8 AuaAneNasleru nsiRnsenalagly

R Shunt (ThaiEasyElec :2555 Laules)
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2. Hall Effect Sensor

Fall effact aenser

AUSENEU 9 ATWLARIINRTURL NTiRnTeLalAe Y

Hall effect sensor (ThaiEasyElec :2555 1aulas)

AWUIENBY 10 AMmnaaadwess Hall effect aneludiy

Asena ACS (ThaiEasyElec 2555 1)
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Hall effect sensor [WUATTIANIELANIIEDL WBs191enszualwiinuy DC vwis AC
axvilmAnduauinwvdnsavatsl Wolduass Hall effect sgluudnaiduauiuiivan
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3 Current Transformer

AmUsEnau 11 pwasanannsianseualaald Current transformer

(ThaiEasyElec :2555 1aUles)

Maig Primary Main Primary

Cenduct}) Conductor
Hollow Core papburee I;l
Qs & : Is

 Arnmeler £ y

o

>
Sacondaty]
Windipg

IPrimary I-

Current Secondary

Windng

Ciecuit

Coenstruction Symbol

AwUsenau 12 nwdnydnwalues Current Transformer (ThaiEasyElec :2555 Laulas)
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witrndwasauuudvdn ndnnistdarunsmhluldiu Clamp meter

NwUsEnoU 13 amuans Current Transformer wuus19 (ThaiEasyElec :2555 waulam)
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220 VjAC '
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AwUsENaU 14 MNULARINAUWUEsIUaTs Line (ThaiEasyBlec :2555 :Laulas)



12

lunsdlanTanszualiiafils secondary ladun Wunswlvanfunssualsauin
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Turn Ratio av ANEAT

Wie N, seuvsadnluile Primary
N, vavuaaaluly Secondary
|, AszUaruAnaIaEly Primary

I, NSZUARINTRaI9Ee Secondary

G LEIL T orent{Aens

PINTET
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(2.3)

2.2.3 #79819013 1991U Current Sensors Uszny Current Transformer Sensor

manlSsuflouamaniAves Current  Sensor  (Guirasinnasua) Juseg  qwil

Ju ESEN141, 3u ESEN148 7 2 ansduassdiunisin usmanmsldauimiisuduaindiaanin

wWunszua ws ESEN188 Widygrmesnundunseadu lunlassndiagis ESEN141 Non-

Invasive Current Sensor - (100A Max) Current Output
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AwUsznov 16 nnukant Current Sensor U ESEN141 (EWn)
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[T}

MCU FudeyanailW DC # 0-vCC fafusiosanszduduly 2.5 v 992393 R divider

- Voltage

C . H
! ouput 75 A
T .

. -

Arduiro SV de. | . £ ¢
[ Arduno eput i .

L
P& e,
: bRy _'?(\-
[N (Burden | Lymy_s7ok e \ \
Pl ‘330
: d-pai

!
|

- Tvd-penn 2% \ i i}
T Rl & L
Curranl Transfoemar C]: \ f‘ \ }
o ¥ / S/
= L=~ \/ o
¥ H
: o
i -— T e
Ardumo GhD
i T?S ma
RN E % v, Lo oh
BRI E AN
T gl v 0B A=-0RFC R LD B s

AMUTENBY 17 NMUERINISENT2AUL Ay Ay
DC Bias (ThaiEasyElec :2555 1u/lad)
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2.2.4 MIAIUIURIAT R Burden

1. dusgiun~tia ldemsiunsuItdesn Tianssualugnuinlninislnaniiu
srwailvg Srivuadiuaniuly dygiaieenunfinneadn avldiiuanuuaniaves
Syapowniin Tusheshilivuad 100 A Rafiduwedausainligan

2. wiAnszbaganiuily Primary (Primary peak-current) logauAInssia RMS fqe

V2

Primary peak-current = RMS current x V2
=100 A x 1.414
= 141.4A

3, ms;i'm'mmqaajmlu?]a Secondary (Secondary peak-current) laa1an Primary

peak-current Wwsdurusaust CT huguilda 2000

Secondary peak-current = Primary peak-current / no. of turns
=141.4 A/ 2000
= 0.0707A

4. wiF1 R Burden Wi CT Fanszudlsigesn Awuseiugeqeaitiu R Burden axsiash
Auldussiudesamasn ADC (analoe reference voltage (AREF)) 98¢ MCU 74 Taginly
W13 2 AU D1GUBsA Arduino 536 AREF A 5V : AREF /2 =5/2=2.5V f1uasu) ARl

A1uniu R Burden tugnuafagmilaain

Ideal burden resistance = (AREF/2) / Secondary peak-current
=25V /0.0707 A
=354 Q

wrAY R MluiTlnalAgsamivlsily 35 Q duiuarillndifesian Ao 39 Q u3e 33 Q

Fudenld MCU d28ulyl AREF # 3.3 V daiuazyal R Burden 1870

ldeal burden resistance = (AREF/2) / Secondary peak-current
1.35V / 0.0707A
=19.10Q
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5. gnIsfiviasnudyau seis DC Bias maulldisiws CT WiAU R burden wawsi
nsinnszua dygnafiosnunan CT avduludyain AC oy dstuddoudiiu MCU #ia

ar

Fyanuiiiednaa 0C witiy sesenssiudmea AC 1ulW DC Tagnzenly AREF/2 310
293U kT 961U (Voltage Divider) 270 R1 waz R2 PINGRT Vout = Vin x R2 /(R1 + R2) WU 0
Hueia Arduino July 2.5 v Judenldan R1, R2 7l 100k © Wiy d3u Capacitor C1 Vi

\WJu Filter noise wuzydniu 10 uF

2997b1491U Non-Invasive Current Sensor - {100A Max) AU Arduino el

NYLAREY

A

220 VAC

e —— —

amisznau 18 Amaninisne R Burden assudusiiowinseaaduees rvideiv
2993R divider Niasmaunde 2.5 V waztwilizes R Burden sy

27 ADC 1 999 Arduino (ThaiEasyElec :2555 ilae)
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o = [ ' ' ar 5 a £ av Moo
INAMT 18 93l i R Burden aseufurnavinneandueed ainiildsuim
1LEIN AU T1aUIABA U939 R divider Niaavauwds 2.5 V was91anilausd R Burden fa

U w1 ADC 1 299 Arduine

A

220 vAC

TN 32
-
g
£

N

ATMYTEABY 19 AMLARINIIADNITVE1BLUY Non-inverting Operational

Amplifier lagly Op-amp (ThaiasyElec :2555 1aulua)

Tunsdldt lwaafiwuesinagiunssuatenduly Tidgaafianasey R Burden #1un

(seiu mv) Jldnoufuwonwiyavesdngrabiusauiu uswiufian ADC uss Arduino Fulsl

Aslalfiu 0 - 5 v lneaeniusouseainangWREls Primary wianoaswenadugiu 31007

b

18 Wunasweguwuy Non-inverting Operational Amplifier Taald Op-amp was LM358

Ineda T ENsEy g UAUININGRS AV = 1+ VRI/VR2 danwdiznay 19



Non-Inverting Amplifier
v, o
_ —CO Vour
R1
+—VWW—
R2 Ay =1+

AUTENOY 20 MWKARINNIHEINDTVE0FUY N 1TUI9959878UUU Non-inverting

Operational Amplifier 1nsld Op-amp (ThaiEasyElec :2555 :Lyu/lest)

2.2.5 snadnaldalusunsy

#include "Emonlib.h” // Include Ermon Library
EnergyMenitor emonl,; // Create an instance
void setup()

{

Serial.beein{9600);

emonl.current(l, 111.1); /7 Current: input pin, calibration.
}

void toopl)

{

double lrms = emonl.calclrms(1480); // Calculate Irms only
Serial.print{irms*230.0); // Apparent power
Serial.print(" ");

Serial.printin{lrms); /7 lrmis

}

17
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afunaedldndiusteg

#include "EmonLib.h" /1 Include Emon Library
EnergyMonitor emont,; // Create an instance
F1Ad197m Library EmonLib a4 lagldsda #include "EmonLibh® a1natiulsenia
nstance ’?jla emonl
void setup()
{

Serial.begin(9600);

emonl.current{l, 111.1}; // Current: input pin, calibration.
}
Tuilefu Setup AeuiesEus A mdures W TalHw Hardware Serial Avua baud
rate 1 9600 bps Amuad ety current TnsUsznaudae Toviounfen wasmilduwas
guldasgn
void loop()
f

double Irms = emonl.calclrms{1480); // Calculate Irms onky

Serial.print({irms*230.0}; // Apparent power

Serial.print(" "),

Serial.printin{lrms); /7 lrms
}
nlAngstuladn
Tuilssdu Loop rugwdnanuesuidensindugasingliiledy catims Tasldanisiinedidu

Suunsanu waztiulIlusiwls Irms antudsAnmnUsuanat T uness Serial
2.3 Arduino

ol (Arduino)  Huntwidendldidudovedassnmsiauiluslasnsulnsaoed
mIzna AVR wuuilauvdsdeya (open sowrce) lafunisuivugananlassnisimule
waIYByared AVR Snlassnanileiodn “Wirne” Tasenna Wiring 14 AVR Lua$ATMEGAL28
HuFUfiifToy SMD (Surface Mount Device) vilviduguassadmiugiuduainuasn

uazsinasdusnliias wazuedadivwialvg) iuanuludwiudiusy Lildsuauitdey us
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ndrniifdinauomelinhsfaundstaya (source code) wed “wiring” wmwiniuUTulslwl
Tavansalddvlulasroulnsatass AVR sunadinadw MEGATES 1d Fuildssuutasvas
uaiaanandt “wiring” winuasfldgunsasldosurinliineisnisneiasidnuiuenas

Uszudmsunulumsaiausin mewsilesihbiogelildsupnudiounindldanunilan

AWMUTENBY 21 NWLEAITUA1ITB8Y Arduino (gravitechthai :2555 w3lod)

2.3.1 juduunsilisulusunsauy Arduino

UsB

Amlszaay 22 Mmedideayannpeniuaasiudiuesa Arduino (ThaiEasyElec :2555 waulam)
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1. Weuluswnsuuuraufnmes daum1sluswensa Arduino IDE Saauisaniilvanle
917 Arduino.cc/en/main/software
2. vilsnideulAnlysuninFauiesudd il¥udaniuveda Arduino Ailtuay

wUELAY Com port

Aute Format Cul-T
Archree Sketch

Fin Encoding & Feload

Smriyi hlondor Ltete Shfts 12

Lpdenne Une
Brard 4 Archaing Cuerilanove ne ATmegal2d
oo * Grcduine Diecimsls or Duers wi &Tmegaled

Arduing Manewi 8Tmega3Ze
Ardusne Mang & ATmegalbd
Erdizma Rlegs 1560 or Maga ADK

L Argune Mega [ATmeqgel 780}
i — e S

Arogrammer *

Butn Bootisader

amdseneu 23 @anfuvsda Arduino fifasn1s upload (ThaifasyElec 2555 1aules)

Aute Format CteleT

Archi, e Sketch

Fit Enceding & Refoad

Senal Menitor Curl=Shift~ 14 '
Board »

Seriaf Pert »o¥ COME3
Prograsmmer »

Burn Beotleader

n1wlIzneu 24 Wenmanelay Comport 9a1vadn (ThaiFasyElec 2555 1aUlem)

3. nady Verify tipas1aouAlugnAauar Compile 1AnlUsunsy 91n1una

Jut Upload Tan Wsunsuludsuadn  Arduino Wiuvieaiy USB WledulnasSeuiasuda 13
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WAL A NILAUTI9E1 “Done  uploading” wazuasavzsuitaumuieulusunsuila

w =
NU¥

Mvdsznay 25 a379Rugndes Compile TAnlUIuNIuLALNS Upload
TAalUsunsu (ThaifasyElec :2555 aulas)

2.3.2 WaunsumuerasArduino IDE

Tsunsuawivstemeldlinm O/Cor Wugluuunw@dsegnd Ailass aiiowss
fnelndlAgaiunwn@nessy (ANS-C) imsusudpuuumsdeulusunsuuar i
TWsunsuladsuasasaininnIBoun TIRALLUUIIATEINLEY ANSI-C

adsesegeludaniiguuulasaivasmadeulusunsussmd udrsesmany
dru lasidanusardruhiledidy uasdladilviduindismemufasioniTusunsulasasaig
nadeuldsunsuernality varlvsunsuasdesssnaudefituduiunilafls udagis

Uosfignsediflandu druau 2 Heddu Ao setup () uag loop () fsdetanaznimsnay 26

#include <>
Void steup{){}
Void loopO
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Tnelaseadiiugurasnmuafldituomaluvssnaushe 2 dau Aa setup () uas
loop ()

- Header Aa duihiwitlausd Mdlunadeulusunsuuasysenasaudssily
Weaullsunsy

- Setup e dvuRaidulduiidaaimuaynlusunsy Idushiuuareuiunues
Hardulddmsuusryidduduisomsiiivsunsnhomfemiufuiauelsunsy
adausn I drdudnatunademnaie iy maswuamdiinisluedems uas
n1sfmuadnsIuen (baud rate) dmiumsldnudesmadamseunsy Hudu

- Loop fe druttddutaduiidesimumnlusunsisuderiuiladdu setup) Harfdu

o

toop() Iussymasiiaansiilusunsutuussugiiululisau

Fite Edrt Skeich Tools Help
]

ket _mayl e

Poametwgm ([

gy |

PR P H -

AwUsznay 26 nwwaasvilsmdlalalusuasuauga

2.3.3 a1 C++
AT Cr+ WWunwlUshnsuAaufiRasaiunUssadd Jasas 1nyIAlnsInts
ToyARULARRAR (statically typed) wavatuayuzuuvunalisulusunsuivainuate (multi-

paradigm language) Wik madeulusunsuianszuiudds mstiswdeya mslsunsuda

Ey

3 a . . = =
ag wawn1slUsunauwuualein (generic programming) w1 C++ Wunwldsunsuda

¥ =

WIT N DYNU N AT UL US TULAT1INAITTY 1990
Wewwa amsnansau (Bjame Stroustrup) nwuadtaud (Bell Labs) siuniswaiun
A Cr (ANlERe “C with classes™) Tud a.d. 1983 [RaRRUIAWTARY BN RALNTY

= = B s - < ¥ & 2 e wa | w0 v
LWHLRUUULSHITIANTILRLLANNTTA TR T IAUNALNLA G UR R I TAIUUN laun 1aswa
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Handunislowiosivanlavaisieas n1sdunanalsans Wuman Wasn1TaAnIILentewsy
eIgMYRIN M C++ launnsfusedlul aa 1998 unnsgiu ISO/EC  14882:1998
pedtudraafionesdulul aa 2003 Falusmsgiu ISO/EC 14882:2003 Tuflagiuniasgu

gaanTsluiesiul (§InAulute C++0x) Mdsagluduimn

2.3.4 JULUUYDINITBBNUUUATYN C+

- A C+ lﬁgﬂaammumuﬁ'aLﬂuméhm%’umﬂ%au‘m'ﬂ,mw A111505095UN15
Feulusunsulussiunwuesasld wndeiunvid

- lumnguef] 211 C++ msvslinruduisuwinnwd uslumadeuldsunsueis
fu A1 Cas Lﬂummﬁlﬂmﬂf‘]ﬁﬁ’mmﬂ'ﬁmuaiaangﬂLLUUﬂ‘]'ﬁL%uIﬂmmu Favinlor
LLmIﬁumUiLLﬂiuLua‘fmﬁmﬂ?’ngLLUUﬁlﬂmm::am FlilusunssufiBouiivsyansamenini
a5aeLiiu wavn 1w Cot tuduneniiiinududeuniniined Jeilflamaiasnoms
AaulwdNINAT

- 119 C+ IFumssenuuuiiodiiiulFiunmsdlufounnnsd

S UARIEIYDIN Crt groonkuutRe sz aunane fuADL RN DS

- M C++ Qnaenkuuinintasiusuuuunadigulusunsuivainvaiy




unil 3
=i a -y
Fwauluang
3.1 ueueestiun1siay

™

Ay

AnwidayaigiussuurIuAln UL st

!

AnenIsvineuas Sensor

Anwnslglusunsy Arduino

|‘

PBUNULLaEAIINATIAIUANM T TUT slu

v

Weoulusunsuasluvaia Arduino

< NA#DIU

weras iy

Wsunsu

s
.

!

W ULERTR19 T UNTELARAT I TUR LA LU SN Tuld

DIUSZABU 27 ATWULAALLNUNIANLTU U
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3.2 msaankuunariialeinenaaiseniuguniiieiuasdudl

PLE e psden

AIUSTNBU 28 AWLARINITOSALULINAT

&3
v _
SudAtenoiat

l

T0TE Relay iHu NC
T i1

Fusitomn

C urrent Sensor

|

Fariaan

Tame = 20 uiF

l

&
T Y Holay Y0 NO
2w
Jnd g

S

k3]

AwUTznou 29 nmuandluaiviinyenaiarIuaun1siurestu
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3.3 VANNITH N UADUATDIATIRIUNTTINVRINDUN

mMuUszasu 30 ATUEARIBANNIITINTLULDBY AU

3.3.1 Sensor

astdenld Curent Sensor  u ESEN141 tfiasainiwsiisoniuy Ingldlulainay
sawaiilummuean Snludssiduwrlunsdadeyald@sdmiviadammatumiimenie
1 Current Sensor viwthnsadumaiansyua laenisadas Current Sensor Hifuaelnidu

Line  #isodniuthindy Wanszualuasu Curent  Sensor  fiegayi9dy uazdetoyaiii
Lilasmaulvsaaas

AmUsEnay 31 Current Sensor ESEN141 (ThaitasyElec :2555 1aulad)

doyadnwiz Current Sensor ESEN141

tnput Current : 0~30A AC
Dutput Mode D 0-1V

Non-linearity D +1%
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Build-in sampling resistance (RL) - 62

Turn Ratio : 1800:1
Resistance Grade : Grade B
Wark Temperature 1-25°C + 70°C

Dielectric Strength(between shell and output) : 1000V AC/1min 5mA
Leadling Wire in Length 2 1m

Open Size : 13mm x 13mm

3.3.2 lulasaaulniaaas
lutlsgduiilulasroulnsawmesiiidanldiuuinung Tuniddmdsnld Arduino Uno
R3 Wusheuay Faimififua1ain Curent Sensor wainisussuianauazdssodila-Ua

AT NIU

AUUTENDUATIT Y89 Arduino Uno R3

£t DG i

s g)‘_— b RIS {(‘ 33’._ st Syt Cala VX

g Seer ] {0 (0K}

EEASELE 193
g G

Beowl Prosearrny

L Almggads s

LTI L

AR : T A gD iy
o i et i [R—
AL E e # o e By, £ 3
S E e P e e
o s Pars

AWUSENRY 32 ATRLERIEIUUTEABUANIYBY Arduino Uno R3 (element14 :2552 1aulas)
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amandivedulasouinaaass Arduino Uno R3 fail
Microcontrolier ATmega328
Operating Voltage 5Y
Input Voltage (recommended}  7-12V

Input Voltage (limits) 6-20V

Digital /O Pins 14 {of which 6 provide PWM output)
Analog Input Pins 6 pin

DC Current per /O Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 32 KB (ATmega328)

SRAM 2 KB (ATrnega328)

EEPROMM 1 KB (ATmega328)

Clock Speed 16 MHz

3.3.3 S1ad (Relay)
M3 ue-Ustuut dusssosilwinuaussuule-Undaluimnsesfunisdaiu

nlulpsponlvraaslunisesnuuuldaindsiad (Relay) WitnasupumaUa-Undmi

AwUSENaU 33 nwuandiad 1 Channel 5V Relay Module

30A High Power (dx dealextreme :2549 11Ule)
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JreazBeniiad 1 Channel 5V Relay Module 30A High Power
- Wunesidadrgldne sv
- Huvedaduweiine 1 gosvdiad
- annsoldrusinivllasaeulnsaaedldvanvate wWu Arduine, AVR, PIC, ARM waziu
- mslifeeaplsfi DC 30V 304 AC 250V

- guIRYashiag 47x 36X 22 mm



U9 4
NARTTANY
4.1 nsAnAIlUIUNTY Arduine IDE wasSusun1siUswnsy Arduino IDE

Fumauil 1 avidlvan Arduino IDE neaiilvanléan http://arduino.cc/en/Main/

Software

AMwUTzney 34 MIRadaluswnsy Arduine IDE Yunaua i

Tumaudl 2 fouada Arduino UNO R3 WhAuaaufimaieumig USB port

AMUTENDU 35 N15BREsUSLASY Arduino IDE Susieuil 2 (EC.in.th :2555 1alee)



TURBURN 3 INTURAIINT Windows svmlasiiosusaglsinu

4

. Drver Scftware Installation

Device driver software was not successfully instailed

Please consult with vour d

Unidentified Cevice

i3 . :
R R R R (LU
’.??%v- TR AT 5 oo

MwUTENaU 36 nRasilUsunTy Arduino IDE Sumeudi 3 (EC.in.th 2555 11ulas)

dupaun 4 AIUN Device Manager La3P3nv11% Unknown wdnden Update

Driver

~

e Deeicr Msmages : sl E&%@-j‘
Fiie  Acten eme belp !
ST I - BRI VS

......... A W . it e J—
S, bkeman fte e Denes
o 0¥ AT47ATAP] cantrciters
5y Imageny deaees
v bange
— Rl
M Mice and crhien prinbing de,oes
fy PE U
L ]
a4 ¥ Melnodk azspters
o 12p-gem Weecmsz LERN Vg 200 Evgeese Zusptar U
A7 Eepfmniag 832 11n wireleus USE Sdaptar
wr bepelfR 225FFLRA Gogekit Hete ork Connect on
a L stwalBes Ho -G frhernet £ 3apker
=¥ L Mvesrs fethial Ethernet Lclagter for Yhinetl
e N deace YiTeal Etherart S dapter bop viIners
4 Cthes gasces
sip Unknsn dey -
& Pt (0484 B LE vpdate Dover Softevare i
M frecesnon i3nakite
L SRCurTe Devices diwerstati
FREPYE H
§ w tevnd odec anc Lo b6 far hartheara changes é
% L SRR Froperties
g Ureewspl 3ensds T T

H

mwldsznay 37 m‘sﬁmﬁ‘jﬂt}mmu Arduino IDE %umauﬁ 4 (EC.in.th :2555 adled)

31
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Jupauil 5 @aniuy Browse my computer

i i Update Breer Seftwase - Unknown Dewce

S A0 G wan Tt seares for diiver sotsares

A Search actomatica'ly for Lpdated deiver software
indaws Wil seatch vour computer 3ed the internet far the latest driear softaare
for yaur device uness you ¢ disabled this feplure moyour device metalation
wetbags,

& Sravese oy compte far diner software

Laate erl 193tad gn, £ softadre miza st

Awdsenau 38 maResalUsunsy Arduino IDE TussuR 5 (EC.in.th 2555 1aulad)

Jusanil 6 Wion Brown Wiilasiies Arduino Tagareyii Xaocdarduino-xx.x\drivers

LAYLDTLATaWLIEREa Include subfolders gan

- @@]

‘@ o Update Theoer Sofoe ate - Unkmee f Revics

Brow_ d b e onofta e on

Searui fer ireer ot e gt feoation

| R A - o 1 - Bgowin..,
H - #

e lushe susticlaens N

{ E 3

! & torare ek from a staf ge o desers oo commn Ter

Trues bat wabl whowy instadied drever sofbeare commgatibde wath the de. e 2nd 3H arn 20
wofbware sr the same € sfegory a5 the dece

[ Fea Cancel J
v , _ »

AmUsENaU 39 NMRAmILUTLATY Arduino IDE fumaudl 6 (ECinth 2555 13t/las)

Fumauh 7 1dan Install this driver software anyware



rﬁﬁ Windows Security

= Don't install this driver software
1eu should check vour manufacturer's aebsite for updated dn
for your device. '

- Install this driver software anyway

; Onby install drw er sofba arz obtained frem your ma _ ;
dise. Unsignad roftware from other sources mav harm,4er o steal:
infenmation, {

v Seedetals

= o et e e e e« e o o _d

awrdssngu 40 mﬁﬁmﬁﬂﬂmnm Arduino IDE %umauﬁ 7 (EC.in.th 2555 :1ules)

Junaud 8 ieduandurauil Windows Avzdinuain Arduino UNO R3

o 4w Update Drvec Softuare - Arduins HNG B2 (OOMLS)

W e P ascee e Pty Liadatect oo cinesr safneesr e

Kinde s has fimzherl installing the o er safteare for thes device,
- T,

Srgfueac UM RR

Awssnau 41 nsdailusunsy Arduino IDE SuasuR 8 (EC.inth 2555 1aulus)
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4.2 Budunsiusunsy Arduino IDE

RouiRzEumamaasmneds mdiilaedeweninaeilml) s1uFesiinsdnn
vasdsitldenlaniinisiea 3 sransie

1. yosanldan Tuiitlduasm Arduine UNO R3 saliudaadiensians Arduino
UNO a5y

s=eteh mardla | Aidui
. .
Felp
fulo Foemsk
Brchie Skelck

“rebncading B Pel1d

Sears! Mg rtCr Cubshffe bt Lrduine Susmetanoye we AT megad2®
Boad . Zrduma S-ecitula or [.emilanzve wr BT
Senal Bt v Gwdune Matp wd ATregal X

Ardwing Mene w ATmegal 8
Siagrammer '

Ardduin btegn 363 of Mgz A0
Bura Secticade: Arduins tiega (B mega1 L

frduine Lecnade

ek Ecplord

AUTENBU 42 wamanTisnuata Aduino Tusmauil (Usznianaviaay 2557 1avlas)

2. COM wasanuasavinnisliause lneqlavin Device Manager fafildind1iuud?

i k3
TIEFU

Zaste Femnat Ctrl-T
Archive Shetch

Fix Enceding & Pelead

Sertal Moniter Ctrl+ Shift k4

‘ Board *

: Senal Port ' £OhiY
COMS

v coms

Programimer

Burn Beatlcader

AWUIEADY 43 wasamsidanuada Aduino funaui? (Usznanevpay 2557 Laules)




AVRISP mkil fetiuasas Tsunsuiadandanitensdagy

3

File Edit Sketch Toals; Help

sketch_miae2 |

Aeto Format
Archive Sketch
Fix Encoding & Reload

Serial Mornitor

Board

Senal Port

Programnier

Burn Bectloader

Ctet Shift- i

UEDtern 5P

UEBatp

Parallel Programnmer
Arduing as I15P

35

3. \@anuialasadluswnsy Lﬂaaanﬂqmiwamma%fuawa%ﬂlﬁﬁwamﬁmanﬂu

AMMYIENBU 44 LARINISWEENURIR Aduino TURBUR3 (Uszatanravnaay 2557 raulas)

FmfumssealiuansdunaadWanweias weastllalunsdnasenisvinaiu

LABIFIATY Perferences Awussnau 45

L=

File Edi Sketch Teols
Mew

Cpen...
Sketchboak
Examples

Clese

Sove

SavE As..

Upicad

Uplcad Using Programmer

Page Setup
Print

Preferences

Crurt

Chrla ¥
Ctrl+ 5
Ckrl= Shift+ 5
Ctri+-U
Ctel+Shift+

Ceri+ Shuft+P
Ctrt+P

Ctel+ Cemma ’;

Ctrl+ €

AUSENBU 45 KARNISEanUIR Aduino Tunsund (Ussniananaoy 2557 Ladled)




Guneassaniedlinsewiv Blink lnadanlwadiadedig

Sketchbock oo OlBaes ' AnslogReadSenal

T% Examples ) 2 Digital S Barefilinimum .
Close - 3 .Analog b Bk )
Save Cirl$ 03.Communicaticn » DigitalRezdSenzl F
Save A Cirl=Shift+S FControl » Fade

o Uplead Chi-t J6.Sensars b Feadfnalogysitage

| Upload Using Programmer  Ceb-Shift+ U J7 Display !

38.StAngs »
S ——— —— .

ASENOU 46 wandnsidanuadn Aduino dumauns (Usentanavaay 2557 wadles)

vaaadiualddlasnanionowaTesmnsgadssd uimndeinisonluanacueinaie
dastinaiidumanasludaly)

™ Btz&g Arclug}r;g 1,0.5—5@
Fie Edit Sketch Tonis Help

stevignanlng -

led = 13;
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Tdsunsusuuada Arduino

#define pumpl 12

hool state=0;

unsigned long time_stop=4000;
unsigned long Ave=0,

int sensor=0;

void setup()

{
Serial.begin(9600);
pinMode(pump1,OUTPUT);
digitalWrite(purnp1,HIGH);

1

void loop{)
{
unsigned long time=millis();
%
for(int i=0;i<1000;i++)
{
int sensor =analoeRead(AD);

Avg=Avg+sensor;

delay(1);
¥
Ave=Ave/1000;
*/
ifttirne> 3000}

{

sensor =anatogRead(A0),



ifi{(sensor>=512)&&(state==0))
{
digitalWrite{purmp 1,HIGH);
state=1,
time_stop=time+ 1300000,
Serial.printtn{"1"};

if{time>=time_stop)&&{state==1))
{
digitalWrite(pump1,LOW);
Serial.printtn{*2");
3

Serial.printin{sensor);

delay(1}):
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